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FINAL REPORT 


ABSTRACT 


Using funds from the US Fish and Wildlife Service, the Siskryou Resource Conservation 
District (District) directed the construction and installation of a self-cleaning fish screen 
for the Bemrod (MacGowan) Ditch off French Creek. This ditch diverts approximately 
2.36 cfs of water in prime salmonid rearing and spawning habitat. This fish screen was 
the third screen that the District was able to complete following the 1997 NMFS and 
CDFG screening criteria. 


A fish screen is a physical barrier preventing fish from moving down an irrigation 
diversion. A self-cleaning fish screen has brushes that meve across the screen face to 
remove suspended debris. This design was reviewed and approved by the California 
Department of Fish and Game, the National Marine Fisheries Service, and the Natural 


The District is pleased with the Locally Built Fish Screen project. This project provided 
assisted a water user with preventing “take” of a federally listed species. 
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INTRODUCTION 


The objective of this project was to reduce mortality of juvenile salmonids by installing a 
self-cleaning fish screen on the Bemrod (MacGowan) ditch, off French Creek. While this 
a more general Fish Screening Program. The objectives of the Fish Screening Program 
are to: protect fisheries from direx1 fish loss, provide employment for the local 
community, and, assist water users with preventing “take” as defined by the Endangered 
Species Act. 


The Siskiyou Resource Conservation District (District) is a special district of the state of 
California directed by a board of property owners who have chosen to be proactive in 
River is fed by high mountain ™=,off These mountains (exceeding 8,000 feet) encompass 
Scott Valley, a fertile valley dominated by agricultural use. The floor of Scott Valley and 
low tributary areas are partially irrigated via diversion ditches. One concern with 
diversion ditches is the capability to divert fish as well as water. The decline in fisheries 
has highlighted the concern related to fish loss through flood irrigation. 


Juvenile salmon, steelhead, and native trout hatch then migrate out of the upper portion of 
the ocean or larger bodies of water, a juvenile can migrate down a diversion ditch where 
they are lost during irrigation. In 1995, the District worked with the local watershed 
group, the Scott River Watershed CRMP Council (Council), to develop a Fish Screening 
Program. Since then, the District in cooperation with the Council has directed the 
construction and installation of 9 locally built fish screens. Fish screens prevent fish from 


The distinction of the Scott River Fis Screening program is that the fish screens are 
maintained and operated by the water users, and built by local people. Historically, the 
California Department of Fish and Game (CDFG) has worked with water users to install 
and maintain fish screens. The water user would pay for half of the construction and 
installation costs. The CDFG would pay the rest of the bill and maintain the screen semi- 
weekly. Private ownership of fish screens is an advantageous alternative since it directly 
involves the water user in voluntary fisheries conservation and saves the CDFG from 
spending money on maintenance that can be used for construction of other screens. The 
water user requests the screen installation and maintains it for at least ten years. In 
(winter), which is when the need for employment is high. 
DESCRIPTION OF STUDY AREA 

The Scott River Basin is located in south-central Siskiyou County, California, 
approximately 30 miles south of the Oregon border. There are three separate adjudication 


documents thit fully adjudicate the surface flows and a portion of groundwater in the 
Scott River Basin. There are 726 diversions covered in the Scott River adjudication, 29 




















covered in the Shackleford Creek adjudication, and 54 covered in the French Creek 
adjudication. In 1995, an informal inventory conducted by the Distrcit listed 141 active 
diversions potentially accessible to fish including 5 river pumps. 


additional 9 screens. The District has 9 screens scheduled for completion by 2002 and 
several more screens are proposed for future funding. If all currently funded screens are 
installed, there will be approximately 93 remaining diversions that need screens. 


The Bemrod (MacGowan) ditch was selected as a priority screening site because it is 
within prime salmonid spawning and rearing habitat. The adjudicated water right is 2.36 
cfs. Fish counts performed by the CDFG within French Creek are on file at the Yreka 


METHODS AND MATERIALS 


Methods 

This fish screen was the third screen that the District was able to complete following the 
1997 NMFS and CDFG screening criteria. This newer criteria was a result of the federal 
listing of the coho salmon as threatened in 1997. The listing gave the National Marine 
Fisheries Service (NMFS) jurisdiction over inland fisheries since the coho salmon use 
both the ocean and inland streams for habitat. Prior to 1997, the local CDFG screen -hop 
would assist the District by reviewing the proposed site and design of fish screens. The 
CDFG had specific fish screening criteria that had to be met. However, in 1997 the 
NMFS issued a different set of fish screening criteria. In order to ensure proper design 
and review, the District invited representatives from the NMFS, the NRCS, and the 
CDFG to meet and direct our fish screening efforts. The result was a process where both 
the local CDFG screen shop and the NMFS would review proposed sites and designs of 
fish screens. The NRCS would aiso be part of the review process when they helped fund 
a project. 


The following list represents the process that the District followed for fish screening the 
Bemrod ditch: 
e Obtain landowner interest 
e Collect information about site: visit site with water user, determine estimated flow 
of site based on biologic need and amount of flow 
e Prepare proposal for funding 
e IF FUNDED, visit site with CDFG for site placement and permit review (request 
permit if necessary) 
Visit site with CDFG for biologic report 
Survey site for ditch slope, channel slope, bypass slope, ditch cross sections and 
elevation control 
e Measure largest ditch flow for maximum design flow (don’t rely on adjudication 
records, design is for fish protection not flow enforcement) 











e Prepare preliminary design including narratrve, hydraulic calculations, concrete 
and fabrication specifications, and cost estimate 


e IF THERE IS NRCS funding, review design with NRCS and make necessary 
changes 

e Review design with local CDFG screen shop, water user, and NMFS; make 
necessary changes 

e Prepare contract for construction and installation 

e EITHER OPEN BID (>$10,000) or SELECT CONTRACTOR (<$10,000) 

e Coordinate each phase of project: site prep; concrete work, fabrication; 
installation; and maintenance traiming 

e Open ditch, test operation, and make adjustments 

e Visit site with all interested parties (specifically CDFG and NMFS) for final 
review and approval 


The District was able to perform all the preparation and design work. The construction 
and installation were contracted services. A series of drawings were prepared using a 
computer-drafting program (CAD). The CAD drawings allow for relatively quick 
modifications and provide clear instructions to contractors. A copy of the design docket 
with CAD dra-wings is inciuded in Appendix A. Figure | is an isometric view of the fish 
screen structure as drawn using AutoCAD. 





Figure 1. Isometric View of Self-Cleaning Fish Screen without Brush Assembly 
or Screen Panels Installed 


In order to better understand all aspects of fish screening construction and installation, the 
District chose to subcontract separate phases of the construction and installation. In other 
fish screen projects, the construction and installation were completely subcontracted to 
one local contractor. With this project, however, there was a separate contractor for 
concrete work and fabrication who worked directly with the District’s project 
coordinator. The District plans to continue to use this approach. 


Matenals 

A self-cleaning, vertical plate fish screen was determined to be the best design. The 

design is a permanent concrete structure with a perfora.ed screen that prevents fish 
passage downstream the ditch. The fish enter the structure and are routed to a bypass pipe 
that carries them back to the stream. The irrigation water is allowed to pass through the 
screen and down the ditch. There is a paddle wheel at the exit of the structure that turns 
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when the water moves through it. The paddle wheel drives a brush assembly that moves 
back and forth across the perforated screen removing suspended debris. Figure 2 is a 
photo of the completed screen during operation. 
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Figure 2. MacGowan/Davis Fish Screen operating during Spring 2000 


The materials used for this fish screen have been carefully selected based on past 
experience and cost effectiveness. The screen material is perforated-plate, stainless steel. 
All metal parts of the screen are painted to prevent rust and extend the life of the material. 
Stainless steel is used for the screen material because it does not rust. The current fish 
screening criteria requires holes no larger than 3/32”. Painting the screen material would 
amount of water that passes through the screen. 


The paddle wheel is made of aluminum. Aluminum was selected to reduce the weight of 
the paddle wheel and minimize ise force necessary to operate it. While a greater mass 
provides greater inertia and momentum while moving, it also requires a greater force to 
begin movement. During low flow conditions, there is little force to move the paddle 
wheei. 


The rest of the screen structure is made of mild steel. All bearings have grease zerks. 
There is easy access to replaceable parts by using: a removable top and side panel for the 
gear box; a removable strap for the brushes; and, nut and bolt attachment of wheels, 


The bypass pipe is made of 12” black, plastic pipe. The outside is corrugated for rigidity 
and strength. The inside is smooth to minimize turbulence and reduce risk of sharp edges 
that can harm fish. The pipe was installed in sections with a connection near the high 
water mark. After irrigation, the water user can remove the section of pipe closest to the 
stream to prevent losing the pipe during high water. 
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RESULTS AND DISCUSSION OF ACCOMPLISHMENTS DURING THE PROJECT 


The primary objective of this project was met. The District installed a self-cleaning fish 
screen, to be totally maintained by the water user for the life of the structure. There is a 
bypass to return fish to the stream. There is a flow control (head gate) upstream of the 
fish screen structure. Excess water is controlled at the head gate. 


In addition, two other objectives have been met: the employment of targeted groups, and 
the prevention of “take”. A local fabricator, a local concrete contractor, and several locz! 
Prevention of “take” is a paramount concern for water users in Scott Valley. The fish 
structure is an important component in the water users conservation plan. 


There are a number of benefits of this project. Three of them have already been listed as 
objectives. However, one of the most long-term and practical results of this project is the 
establishment of a review process for fish screens designed by the District. There now 
exists a relationship between all involved agencies including the NMFS, the CDFG, and 
the NRCS. Without a process, the Fish Screening Program could not have moved 
forward. There is tremendous support from the local community for fish screening. 


SUMMARY AND CONCLUSIONS 


The District is pleased with the success of the Locally Built Fish Screen project. The 
District screened a 2.46 cfs diversion ditch off French Creek. The water user is willing to 
clean and maintain the screen structure. This provides more funding for screen 
construction and installation. The expectation of the District to design fish screens using 
District staff was met. A review process was established with the necessary agencies. The 
cost for design has been reduced as realized in other projects. A separate contractor for 
each phase has shown success. Several people were employed during depressed winter 
months. Most importantly, there are a number of landowners interested in having the 
District coordinate other fish screen installations. 

















SUMMARY OF crXPENDITURES 
LOCALLY BUILT FISH SCREEN PROGRAM III 






































#]4-48-1 133-98-J051 
98-FP-04 
Original * | Adjusted | match ad 
Salaries + 1,325.00 | 4,224.90| 544.00 2,200.00 
Travel and 
88.00 129.33! 70.00 1,200.00 
Expendable equipmert, 
a : 260.00 282.38 107.53 210.00 
Construction | 7,516.00; 4,552.39 63.83 | 3,500.00 
ae . 7 
= al Admunistrative 918.00 918.00! 78.54 200.00 
SUBTOTALS | 10,107.00! 10,107.00 | 863.90 | 3,500.00! 3,800.00 

















l GRAND TOTAL | 18,270.90 | 





’ The difference between original salaries and adjusted salaries was due to the RCD s.aff 
designing the fish screen instead of the NRCS. As a result, the In-Kind contribution for 
salaries was less than expected. 


” USFWS original budget amounts were adjusted as shown in the USFWS Adjusted 
column. 


» USFWS match was provided by Scott River Riparian Woodland Reveg (French Creek 
Reach), ID #96-JITW-05, Agreement #14-48-0001-96672. The match was provided by 
an unused balance of funds. 


* In-Kind contribution includes: 

NRCS development of initial AutoCAD drawings; NRCS survey assistance; NRCS, 
CDFG, and NMFS site visits, design review, and technical assistance; and, use of NRCS 
copier and computer. 
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MACGOWAN/DAVIS FISH SCREEN STRUCTURE 
DESIGN DOCKET AS REQUIRED BY NRCS 








APPENDIX A - DESIGN DOCF.ET 
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: UNITED STATES DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SEVICE 
Yreka, California 


ewe eert+ee orf «of . - 


Name: MacGowan/Davis Ranch 

Project: Water Control Structure/Fish Screen 
Job Code: 587-C 

Engineering Class: V 

Field Office Engineering Job Number: Y-98-3 
FSA Control Number: 96-0021 


TABLE OF CONTENTS 


National Marine Fisheries Service Correspondence ........ 
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Engineer's CoSt ESCAMAte 2... wee eee eee eee eneees 
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Envirorvnental Evaluation ......... cece ewe eee wweenees 
DESESCW GROG GOB cccccccccccccccccecccecceccccecccecce 
Comments and Record of Changes... ........cccseewewvuneees 
PLO DEGWERED (2S"18) cccccccccccccsccccccccccccececceces 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
NATURAL RESQURCES. CONSERVATION SERVICE 
Yreka, California 


March i985 
DESIGN REPORT 


JOB: Structure for Water Control/Fish Screen 


LANDOWNERS: Nancy MacGowan, Bess Davis 
6$15 Miners Creek Road 
Etna, CA 96027 


JOB LOCATION: Take French Creek Road, 2 miies west from the Hwy 3 
turn-off, 7 miies north of Callahan, CA. The 
screxwn is located in Section 32, T.41 N., R.&S H., 
MOM; at the entrance to the Ji] Ranch, on the 
upstream side the bridce. 


COUNTY: Siskiyou 
RESCURCE CONSERVATION DISTRICT: Siskiyou 


i. SUMMARY 

The proposed project is a fish screen and bypass to protect 
anadromous fish in French Creek. This work will benefit 55 acres 
of irrigated pasture that is classified as Land Capability Cass 
(Lee) IV and VI. 


Ii. ORIGIN OF REQUEST 

Nancy MacGowan applied through the 1996 Agricultural Conservation 
Program for Special Project Pooling Agreement funcing at the 
Siskiyou County FSA office. There is another minor water user on 
this ditch who may participate in the project. 





III. DESCRIPTION OF PROBLEM 

The landuser is concerned about protecting and improving the 
anacgromous fishery in the Scott River. This is an existing 
gravity diversion into the "Bailey" or "“Bemroc” ditch, showing a 
water right of 2.36 cubic feet per second (cfs) in the French 
Creek Adjudication. 
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C. Water Quality 


1. The existing high quality flows will not be negatively 
affected by the self-cleaning fish screen or bypass, 
except during construction. 


Vi. DESIGN CRITERIA 

The specifications for this fish screen and bypass are required 
by the California Department of Fish and Game and the National 
Marine Fishery Service (NMFS). Refer to the attached performance 
requirements for the design criteria. 


Vil. CONSTRUCTION 

The project will be coordinated with the Siskiyou Resource 
Conservation District. Construction supervision will be by the 
RCD Project Cuordinator. 


The project will be built using forces and equipment of the 
landowners. CAL-OSHA safety requirements to be in effect durinc 
all construction. The landowners shall be sponsible for 
obtaining any needed permits, easements, and/or right-of-ways, 
and meeting any legal requirements. 


VIIl. MAINTENANCE 


Proposed improvements will require proper maintenance for 
satisfactory operation as planned. The landowner will be 
responsible for annual inspection of the project or more often if 
necessary for 10 years. The fish screen needs to be removed each 
fall after irrigation season to protect it from flood conditions 
and freezing. 


All annual maintenance of the fish screen is the owner's 
responsibility for ten years. This will include greasing of 
moving parts, painting metal, inspection of screens, brushes and 
cleaning out of trash rack and bypass debris. 


s 

















The coateet ties slanet ication factor for Structure for Water 
Control, Fish Screen (587-C) is the assistance to units of 
govermment at the statewice level. NRCS National Engineering 
Manual, CA part 501 states that approval of the State 
Conservation Engineer is required, if the specifi 
interagency agreement. This design requires the BeBe seers 








National Marine Fisheries Service and the California Department 


of Fish and Game. 











PREPARED BY: pate: 3 (7-79 
ti —— 
DESIGNED BY:( (Cee Grrroly rae 3/17/9¢ 








Siskiyou RCD Engineer- 


ween BL Rhee su, Y/an/22 


Field Office Engineer 











REVIEWED BY: are. 3/2¢ /54 
Area 9fficé Engineer / -_ 


APPROVED x Ua A ay pare:_O-/3-99 
State Conservation Engineer 
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Siskiyou RCD 
PO Box 268 
Ema, CA 96027 


August 11, 1999 


Natural Resources Conservation Service 
430 G. St., Ste. 4164 
Davis, CA 95616-4164 


Dear Marianne: 


This letter summarizes the most recent changes of the MacGowan/Davis Fish Screen 
design docket. All changes to the docket are a result of moving the proposed location 
These changes are reflected in the design docket as summarized below. 


Narrative, pg.2 
A note was made to section V. Planning Considerations, 3. Soils, which reads "Bedrock 
outcrop is present. Construction details address this.” 


NMFS Correspondence, pgs. 5-7 
This new section contains the letters from Rick Wantuck, NMFS, indicating acceptance 
of the design package as amended by the 5/24/99 letter from the Siskiyou RCD to NMFS. 


Calculation Sheets, New sheets are indicated by the suffix "a" or "b" 

Sheet 2a shows the change in location. 

Sheets 4a and 5a contain the calculations for flow required in the fish bypass at the 
new location. Changes in the bypass calculation were necessary due to the change 
in slope (0.20 old, 0.18 new) and the change in material used for the bypass pipe 
(CSP n = 0.02 old, CPP n=0.01 new). 

Sheet 7a is a new sheet from a previous revision. It contains the calculations for the 
flashboard slots at the end of the structure. 

Sheet 11a contains the calculations for the orifice size necessary for the bypass to 
carry lcfs at design flow. The new calculations were necessary due to the increased 
flow necessary to maintain adequate depth in the smoother pipe. 


Survey Sheets, pgs. 35-37 
The reduced survey notes for the original location and the new location are included here. 


Pian Drawings 
Sheet la shows the change in location and fish bypass alignment. Two bypass 
alignmeiit alternatives were considered. A bedrock outcrop is present between the 
ditch and the creek. This prevents the preferred alignment of the bypass pipe which 
is straight off the side wall toward the creek since either a drop structure or bedrock 
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Siskiyou RCD 
PO Box 268 
Ema, CA 96027 
removal would be necessary. Another alignment was selected as shown in the 


drawing. 

Sheet 2a shows the new ground and bypass elevation profile. 

Sheets 3b and 4b show the changes to the box structure necessary to accommodate 
the bypass pipe. The alignment of the bypass pipe to the box required a significant 
bend in the bypass pipe if the pipe were attached to the side wall as in the previous 
design. The bend can be prevented if the pipe is attached to the ext wall as shown. 

Sheet 10a now contains the specification of aluminum for the paddle wheel. 


I hope this letter clarifies what items have been changed and why. Please contact me at 
(530) 467-5216 if you have any questions. I look forward to hearing from you soon. 


Sincerely, 


Lorrie Bundy 
Project Coordinator 


Page 2 of 2 
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Ms. Marianne Hallet 7hal4a 
Civil Engineer 

Natural Resources Conservation Service 

430 G Street, Suite 4164 

Davis, CA 95616-4164 


Dear Mananne: 


I reviewed the design package (4/29/99) for the MacGowan fish screen project on French 
Creek in Siskiyou County, CA. The National Marine Fisheries Service accepts the 
design package, as amended by the Siskryou Resource Conservation District on 5/24/99, 
as meeting the National Marine Fisheries Service criteria for fish screens in California 


The following comments a= offered: 

1. I conducted a field visit with Lorrie Bundy (Siskiyou RCD Engineer) and Ron Dotson 
(CDFG Fisheries Habitat Supervisor) on May 21,1999. We inspected the proposed 
site and decided that the screen would be much better protected from flocd damage if 
it were located on the other side of the road crossing, within 100 feet of the original 
design placement. This will result in a longer bypass pipe, but I judged it worth the 
extra effort to plan on moving the screen to the new location. Lorrie Bundy analyzed 
yond mare tia tlre natn te: op dtm tyme 

dated May 24,1999. That letter is enclosed with this correspondence for your review. 

2. Iam concemed that the channel width between the terminal end of the fish screen and 

the opposite extenor wall might be too narrow to facilitate easy cleanout of debris and 

sediment. Please investigate this detail and increase the width at your discretion. 

Choose the deepest free flowing pool to serve as the outlet of the fish screen bypass. 

Anchor the bypass pipe securely with hardware that will allow easy disconnect, 

should maintenance or repair be necessary. 

5. Consider modifying the outlet of the bypass pipe with a low profile. v-notch weir if 
flow depth cannot be sustained within the bypass pipe. 








ow 


Richard L.Wantuck 
Hydraulic Engineer 
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5/2499 
Dear Rick 


This letter is a summary of recommendations and comments received during your field visit to 
the MacGowan/Davis fisi screen site on May 21, 1999. All proposed design elements will 
remain as presented in the design docket except for those outlined below. 


1. The specific site location for the structure will be moved downstream of the proposed 
location. The new site is downstream of the existing bridge that spans French Creek. The 
new site will provide flood protection not available upstream of the bridge. In addition, the 
proposed upstream control will not be necessary. The existing headgate can be used to return 
high flows to French Creek. 

2. An inital site visit determined that downstream of the bridge was not a feasible site because 
of extensive bedrock outcroppings. The bedrock may limit the depth of excavation for cutoff 
wall and may prevent the burial of the typass pipe. These issues are addressed below. 

© The cutoff walls will built as planned (1.5' deep) or to bedrock. The concrete 
forms will contour the shape of bedrock if encountered. 

+ Sections of the bypass will be buried or secured to the bank using cuble where 
burial is limited by bedrock. The bypass will be secured by cable in the following 
manner. Surrouading bedrock following the alignment of the bypass will be drilled 2° 
deep using a rock drill. A 3° eye-hook will be inserted into hole with epoxy glue. 
Cable, 1/8", will be threaded through paired e.e-hooks, wrapped around the bypass 
pipe, and clamped tight to secure the bypass and prevent vertical and horizontal 
movement. 

3. The slope of the bypass will remain the same as proposed, however, the length of the pipe 
will be increased to approximately 60 feet. A portion of the bypass pipe may be in high 
water during non-irrigatior season, therefore the bypass pipe will be in two sections. The first 
section will be buried approximately 30 feet from the screen structure toward French Creek. 
The second section will be attached to the first with a collar and buried or secured as 
described in Item 2 above. The slope of the bypass pipe will be constant with no dips or 
drops . 

4. The Bypass pipe wit Se changed fom corrugated metal pipe to corrugated plastic pipe 
with smooth interior. L'sing an “2” valve of 0.01, 3/4 to | cfs is necessary to maintsin 2 
water elevation of 1.8" - 2" in the bypass pipe. One cfs is 1/4 of diverter's water use. While 
this diversion typically runs water all year, during low flows, it may be difficult to deliver 
that much water to the bypass. Ron Dotson of CDFG, Yreka Screen Shop, has stated that less 
water is adequate to safely deliver fish to the stream. 


I hope I have clearly stated all items that Ron Dotson, you and I discussed during the field visit 
Please call me if you need clarification. 


Thanks for all of your help. 
Sincerely, 


Lorrie Bundy 
Project Coordinator 
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Nanonal Marne Fishenes Service 
Habitat C ‘on Divisi 
777 Sonoma Avenue, Room 325 
Santa Rosa, California 95404 


July 14,1999 F/SWR4:RLW 


Ms. Lorne Bundy 

Distri 

nes _ - son Distri 
+ , : : . _ 


Dear Lorne: 


I reviewed the design for the MacGowan fish screen on French Creek in Siskiyou County, 
submitted by Natural Resources Conservation Service (NRCS 4/29/99). After a ficid visit on 
May 21, 1999, both Ron Dotson (Fish Habitat Supervisor, California Department of Fish 
&Game) and | felt that the screen would be better pieced on the other side of the road crossing in 
order to protect the structure ‘:om a major flood event Your correspondence to me on May 24, 
1999 reflects that decision, and describes the design changes necessary t» make the new location 
work. In light of these developments, | find the amendments to the original plan satisfactory, and 
I will so note these findings in a letter of acceptance for the design package to NRCS. 





As a final suggestion, | recommend you consider « type of hardware (shackle or turnbuckle) for 
the bypass pipe that will allow easy attachment anc disassembly for of the bypass pipe. This 
will facilitate easier maintenance or repairs. Please cal] me at (707) 575-6063 if] can be of 
further assistance. 








Richard L. Wantuck 
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BIOLOGICAL EVALUATION OF THE FISHERIES 
FOR 
BEMROD DITCH SCREENING PROJECT 
ON 
FRENCH CREEK 


L. Proposed Action 
(refer to Design Report for complete project description) 


IL. Existing Environment 


Fish species of concern affected by the French Creek “Bemrod” or “Bailey” Ditch are 

steelhead (Oncorhynchus mykiss) and coho salmon ( O. kisutch). For a more complete 
life history on steelhead and coho, please refer to the Klamath River Basin Fisheries 

Resource Pian, U.S. Dept. of Interior, February, 1985, prepared by CH2M HILL. 


For current condinons of the aquatic environment in the upper Scott River basin (which 
includes French Creek), please refer to the Callahan Watershed Analysis, U.S. Forest 
Service, March, 1997. 


Steelhead 

Adult steelhead trout can be found entering the Scott River system throughout the year 
during spawning migrations. Because of overlapping runs (fall, winter, and spring), 
discussion of steelhead stocks is complex. Life histories of these stocks vary, with the 
principal difference being the time of year adults enter the system during their spawning 
runs. 


In the Klamath Basin, steelhead typically spawn between January and late April. Fry 
emergence from redds generally begins in March. Juvenile steelhead can remain in the 
freshwater system for up to four years befor: migrating to the ocean. Migration of 
steelhead smolts usually occurs between March through July. 


Coho : 

The Scott River and its tributaries support naturally spawning coho populations. Coho 
enter the system between October and January and proceed to their spawning grounds in 
the upper Scott River watershed and its tributaries. Upon completion of spawning, the 
adults die soon afterwards. 


Coho fry emerge from the gravel between February and May. Juveniles will typically 
remavr in fresh water to rear for one year. Emigration of naturally spawned coho smolts 
usualiy occurs between February and June. 

















Ill. Effects of the proposed project 


The existing ditch is currently without any screening device to prevent access by the fish 
species of concer, leading to probable fish mortality at some point along the ditch 
system. It is currently unknown as to the numbers of juveniles lost due to ditch 
operations. In any case, juvenile salmonids have been found im the ditch, and all efforts 
should be undertaken to prevent fish losses due to ditch operations. This project will 
eliminate ditch mortality of steelhead and coho juveniles below the proposed screen 
structure site. 


[V. Screen Site Operations 


Steelhead and coho juveniles are present in French Creek when the ditch is opened for 
itrigation purposes in early spring. The ditch is capabie of diverting approximately 6 cfs. 
French Creek habitat conditions within stream reaches above and below the point of 
diversion support steelhead and coho juvenile rearing throughout the year. A bypass 
system at the screen site will return juveniles to suitable habitat approximately 600 feet 
downstream of the point of diversion. 


Only during those years of extremely low rainfall and extended drought conditions does 
French Creek become intermittent resulting in marginal fish habitat for juvenile rearing. 
For this reason, it is believed a bypass facility without incorporating a trapping facility 
will be adequate to assure survival of juveniles during the irrigation season because of 
adequate habitat available at the bypass outlet. In the case of a low water year and poor 
habitat conditions exist at the bypass outlet, trapping of juveniles that enter the ditch may 
be advisable. California Department of Fish and Game (CDF&G) personne! will make 
these assessments on a year to year basis and advise the ditch operator if the fish bypass 
should not be utilized for returning fish to French Creek. CDF&G will initiate trapping at 
the screen site if number of juveniles entering ditch warrant the effort. CDF&G will 
determine a suitable release site for trapped fish collected in the ditch. 
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LANDOWWNER’S/OPERATOR'S ACKNOVILEDGEMENT : 
The lancowner/operstor acknowledges thet: 


2. He/she hes received @ copy of the Grawings and specification, end thet he/she has an " 
understanding of the contents, and the requirements. 





b He/she has obtained ef] the necessary permits. 


c. No changes wil be made in the installation of the jod without prius concurrence of the NRCS 
techrician. 


¢ Maintenance of the installed work is necessery for proper performence during the project life. 


Accepted by: Date: 











PRACTICE COMPLETION: 

| Neve made an on site nepection of the site (or | arm accepting Owner/contrector documentation), 
and have Cetermined thet the job as installed does conform to the drawings and pracnce 
specifications. 

Compiepon Certification by 


_ Dete 
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NATURAL RESOURCES CONSERVATION SERVICE 
CONSERVATION PRACTICE STANDARD 


STRUCTURE FOS Sera CONTROL 
CODE 587 CA INTERIM 


DEFINITION 


A structure in an irrigation, drainage, or other 
weter management systems that conveys 
weter, controls the direction or rate of flow, or 
maintains @ desired water surface elevation. 


Scope 


This standard applies to the structures normally 
instalied in a well-planned irrigation or drainage 
system, wiidilfe facility or other water 
management systems for the conveyance , 
flow control, or level regulation of water. It 
covers the planning and functional design of 
such water-control structures but not the 
detailed design criterie or construction 
specifications for specific structures. It does 
not apply to structural components of irrigation 
pipelines or to subsurface drains or grade- 
stabilization structures (410). 


PURPOSES 


To control the stage, discharge, distribution, 
delivery, or direction of flow of water in open 
channels or water use areas. Also used for 
water quality control, such as sediment 
reduction or temperature regulation. These 
structures are also used to protect fish and 
wildlife and other natural resources. 


CONDITIONS WHERE PRACTICE APPLIES 


This practice applies wherever e permanent 
structure is needed as an integral part of an 
irrigetion, drainage, or other water-control 
systems to serve one or more of the following 
functions: 


1. To conduct water from one elevation to a 
lower elevation within, to, or, from 2 ditch, 
chennel, or canal. Typical structures: 
drops, chutes, turnouts, surface water 
iniets, head gates, pump boxes, and stilling 


2. To control the elevstion of water in 
drainage or irrigation ditches. Typical 
structure: checks. 


3. To contro! the division of measurement or 
boxes snd water measurement devices. 


4. To keep trash, debris, or weed seeds from 
entering irrigation delivery systems. Typical 
structure: debris screens, fish screens. 


5. To control the direction of channel fiow 
resulting from tides and high water or 
backflow from fiooding. Typical structure: 
tide and drainage gates. 


6. To contro! the level of a water table or to 
remove surtace or subsurface weter from 
adjoining land, to flood land for frost 
protection or to manage weter levels for 
wildlife or recreation. Typical structures: 
weter level control structures, pipe drop 
inlets, and box iniets. 


7. To provide water contro! for recreation or 
similar purposes. 


8. To convey weter over, under, or along s 
ditch, canal, road, rsilroed, or other 
barriers. Typical structures: bridges, 
culverts, flumes, inverted siphons. 


8. To modify water flow to provide habitat or 
fish, wildlife, end other aquatic enimais. 
Typical structures: deflectors, chutes, cold 
weter release, or structures to make pools 
and riffies. 


Structures shall be designed on an individual 
job basis, or applicable NRCS standard 
drawings shall be adapted, to meet site 
conditions and functions! requirements. They 
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shell be part of an approved and overall 


necessary maintenance. Cere must be used to 
insure thet the srea's visual resources ere not 
damaged. If watercourse fisheries are 
important, specis! precautions or design 
features may be needed to insure continustion 
of fish migrations. 


If soil and climatic conditions permit, 
protective cover of vegetation shall be 
established on ell disturbed earth surfaces. If 
soil or cimatic conditions preclude the use of 
vegetation and protection is needed, 
nonvegetative means, such as mulches or 
gravel, mey be used. in some pisces, 


Fish screens shaii be designed on an individual 
job basis to meet site conditions and functional 
requirements. Fish screen designs must meet 
the current version of the State of California, 
Depsrtment of Fish and Game, Fish Screening 
Criteria and the National Marine Fisheries 
Service, Southwest Region, Fish Screening 
Criteria for Anadromous Saimonids. 


Provisions of fish screens will include return of 
the fish to the point of diversion in a manner 
which insures their survival. Provisions for fish 
trapping need to be considered end 


incorporated into the design if necessary. 
CONSIDERATIONS 
Weter Quantity 


1. Effects on the water budget, especially on 
volumes and rates of runoff, infittration, 


NRCS, CA 
July 1997 
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evaporation, transpiration, deep percoistion, 
and ground water recharge. 


2. Potential for a change in the rate of pliant 
growth and trenspirstion because of 
changes in the volume of soil water. — 


3. Effects on downstream flows or aquifers 
that would sfieci other wster uses or 
users. 


4. Effects on the volume of downstream flow 
thet might cause environmental, social or 
economic effects. 


5. The effect on the weter table of the field to 
ensure that ft will provide a suitable rooting 
depth for the anticipated crop. 


6. Potential use for irrigation management to 
conserve waster. 


Water Quality 


1. Effects on erosion and the movement of 
sediment and soluble and sedirment- ~ 
ettached substances carried by runoff. 


2. Effects on the movement of dissolved 
substances below the root zone and to 


ground water. 


3. Short term and construction-related effects 
of this practice on the quality of 
downstream weter. 


4. Effects of water level control on the 
temperstures of downstream waters for 
their effects or squatic and wildlife 
communities . 


5. Effects on wetiands or water-reisted 
widiite habitsts. 


6. Effects on the visua! quality of downstream 
water resources. 


PLANS AND SPECIFICATIONS 


Plans and specifications for installing structures 
for water contro! shall be in keeping with this 
standard and shall describe the requirements 
for apptying the practice to achieve its intended 
purpose. 
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NATURAL RESOURCES CONSERVATION SERVICE 
CONSERVATION PRACTICE SPECIFICATION 


587C - STRUCTURE FOR WATER CONTROL 
FiSH SCREENS 





on the drawings or es staked in the field, and 
@s necessary for ssfe installation. 
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V. WATER CONTROL GATES 


Water control gates, when -equirec, shall 
conform to the details shown on the drawings 





horizontal lsyers. Fill shall be pieced in layers 
not more then 4 inches thick before 
compaction, and in a manner which will 
prevent damage to the conduit. The height of 
the fill edjacert to the conduit shal! be 
increased st approximately the same rate on all 
sides. Weter shall be esdded to the fil material, 
if necessary, to obtain the proper moisture for 
compection; the material shall retain 8 bali 
shape when squeezed in the hand. 


Vil. VEGETATIVE COVER 


Uniess otherwise specified, s protective cover 
of vegetation shall be establisher on the 
disturbed area. The planting of vegetstive 
materials shall conform to the requirements of 
Practice Specification 342, Critical Aree 
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> sccumuistion can cause significant injury to Other items specific to your project are listed 
fish. Debris type end quantity vary seessonaliy on the “Practice Requirement” sheet. 
so 8 suitable schedule should be-developed.. 
Remove any debris that may sccurnuiste on or 
in the immediate eres of the structure. Remove 
debris from bypass Gownwells, bypass 
entrances end exits, trash racks and siong the 
screen face. 


Components must be greased (with 
environmentally benign grease) on a reguier 
basis. Screen seals must be checked 
frequently for wear end replaced as needed. 
Sedimemt should be rernoved before it starts 


passing through the seals. 
All screens: 


All fences, railings, and/or warning signs shall 
be maintained to provide werning end/or 
prevent unauthorized human or livestock entry. 


Maintain vigorous growth of vegetative 
coverings. This includes reseeding, fertilization 
and application of herbicides when necessary. 
Periodic mowing may siso be needed to contro! 
height. 


Meke sure that al structural drains are 
. functional. 





Settlement or cracks in the soil weaken earthen 
. sections and may accelerate the development 
of flow psths which may result in structure 
failure. This should be investigated to 
determine the cause end immediately repsired. 


Check concrete surfaces for scceierated 
weathering, spalling, settlement, alignment or 
crecks. 


Check metal surfaces for rust and other 
Gamage, especially sections in contact with 
Garthfill and with other materisis. Repair or 
replace damaged section and apply paint as 
protective covering. 


immediately repair any vandalism, vehicular, or 
livestock Gamage to the structure, and eny 


sppurtenances. 
NRCS, CA 


July 1997 
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NATURAL RESOURCES CONSERVATION SERVICE 
CONSERVATION CONSTRUCTION SPECIFICATION 


701 - CONCRETE 


Concrete work shail consist of furnishing and 
placing concrete to the dimensions, lines and 
grades as shown on the drawings. Concrete 
strength shall be 3,000 psi at 28 days or as 
specified in the Construction Requirements. 
Proportioning given below will be accepted as 
meeting this strength requirement. 


ll. MATERIALS 
Cement 


Portland cement shall conform to the 
requirements of ASTM Designation of C-150 
and shali be Type li unless otherwise specified 
and shall be free of lumps and partially set 
masses. 


Water 


Shall be free from acid, alkali, oils or organic 
mater. 


Aggregate 


Shall be clean, hard, strong and durable, free 
from dirt and other substances deleterious to 
concrete. The fine and coarse aggregates shall 
be a well graded mix approved by the Engineer. 
The maximum size of aggregate shall not 
exceed one and 2 half inches and conform to 
the requirements of ASTM C-33. 


Entrained Air 


May be used; however, the air content shall not 
be more than six percent. 


Reinforcing Steel 


Reinforcing steel shall be deformed bars 
conforming to the requirements of ASTM 
Designation A-615, A-6*6 and A-617. 
Fabricated deformed ster/ bar mats shall 
conform to ASTM Designa'ion A-184. Plain 
sieel welded wire reinforrement shall conform 
to ASTM Designatior A-185. Deformed steel 
weided wire fabric \shall conform to ASTM 


Designation A-497. All reinforcing shall 
conform to the sizes and shapes shown on the 


drawings. 
Welded wire reinforcing 


When used, shall conform to the requirements 
of the current ASTM Specification A185 and 
shall conform to the size and type as shown on 


the drawings. 
iil. PROPORTIONING 


Concrete shall be proportioned to include not 
more than six galions of water per sack of 
cement nor less than five and one half sacks of 
cement per cubic yard of concrete. : 
Consistency of the concrete shall allow it to be 
worked into place without segregation, and the 
slump shall be 3 inches + % inch. 


When ready-mixed concrete is furnished, the . 
supplier will provide the owner a delivery ticket 
that shows: time of loading; quantity of 
materials used, including any admixtures; 
revolution counter reading at time of loading. 


IV. MIXING 


Mixing shall be continued for not less than one 
and a half minutes after all materials, including 
water, have been edded. Each batch shall be 
completely discharged before the mixer is 
recharged. 


V. FORMS 


Forms shall conform to the shapes. lines, and 
dimensions as shown on the drawings. They 
shall be braced and/or tied together so as to 
maintain position and shape and be sufficiently 
tight to prevent leakage of mortar. Forms shall 
be thoroughly covered with a form release 
agent or wetted and cleaned of debris prior to 


placement of concrete. 


Forms shall not be removed without the 
approval of the Engineer. 














at not less than 50° F nor more than 90° F 
for the duration of the curing period. 


C. Methods of insylating, housing, and heating 
the structure shall conform to 
“Recommended Practice for Cold Weather 
Concreting”, ACI Standard 396. 


D. The use of accelerators or antifreeze 
compounds will not be allowed. 


E. When dry heat is used to protect concrete, 
means of maintaining an ambient humidity 
of at least 40 percent shall be provided 
unless the con: ete has been coated with a 
curing compound or is covered tightly with 
8n approved impervious material. 


XI. CONCRETING IN HOT WEATHER 


When climatic or other conditions are such that 
the temperature of concrete may reasonably be 
expected to exceed 90° F at the time of 
placement, or during the first 24 hours after 
placement, the following provisions also shall 
apply: 


The temperature of the concrete shall be 
maintained below 90° F during mixing, 
conveying, and placing. Methods used shall 
conform to “Recommended Practice for Hot 
Weather Concreting”, ACI Standard 305. 


Exposed concrete surfaces which tend to dry or 
set too rapidly shall be continuousiy moistened 
by means of fog sprays or otherwise protected 
from drying immediately after placement. 


Concrete surfaces exposed to the air shall be 
covered as soon as the concrete has hardened 
sufficiently and shall be kept continuously wet 
for at least the first 24 hours of the curing 
period, and for the entire curing period uniess 
curing compound is applied as specified in 
Section IX. 


If moist curing is discontinued before the end 
of the curing period, curing compound shal! be 
applied immediately. 
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Xi. STRUCTURE DRAINAGE 


Graded sand and gravel filters or filter drains 
shall be constructed as shown on the drawings 
or as staked in the field. 


Trenches for the filter drains shall be excavated 
to lines, shape and dimensions shown on the 
Grawings. The sand and grave! shall be piaced 
and tamped in piace to the dimensions shown. 
When drain pipes ere used, they will be in- 








The work shall consist of all earthfill adjecent to 
the structures. 


The fill materials shall be the inplece excavated 
materials uniess otherwise stated and shown 


on the drawings. 
Placement 


The fill shall be placed so that the distribution 
of materials will be to the limits shown on the 
drawings and shall be free from lenses, pock- 
ets, streaks, or layers of material differing 
substantially in texture or gradation from the 
surrounding material. No fill shall be placed 
upon a frozen surface nor shall snow, ice or 
frozen material be incorporated in the fill. 


Fill shall not be placed until the following time 
has elapsed sfter concrete placement: 














ENSINEER'S COST ESTIMATE 


STRUCTURE FOR WATER CONTROL (CONCRETE) 


Materials: 

Plywood and 2x4's for forms construction 
ft. Rebar @ $1.00/lb 

4 Yards of concrete @ $80.00/cubic yard 

Misc. materials, nails, wire 

Equipment : 

Backhoe for site preparation remove, 

replace and site clean-up 2 days@® $400/day 

Labor: 

Forms construction/tear down 60 hours 

Concrete pour 2 people 1 day 


Subtotal: 


FISH SCREEN 


Materials: 
1.5 4x8 stainless steel screen panels 


Labor: 
Fabrication 80 hours @ $34.50/hr 
Installation 80 hours @ 15.00/hr 


Subtotal : 


FISH BYPASS 

Materials: 

30 Feet 12" CSP at $8.33/ft 
Misc. metal fasteners 
Labor: 

Subtotal: 

Misc. 

Totals: 


Grand Total: 





500. 
500. 
1500. 
100. 


2070. 
1200. 


250. 
200. 
160. 


00 
00 
00 
00 


00 
00 


00 
00 
00 


3570.00 


5,870.00 


610.00 
500.00 
10,550.00 


34 





Mechouee Diter | dwersion Ft | Shact lef 13 } 





22.144 200 SiGETs 


(BB.) N52 100 Steers 


. ‘ 
~~." 

















Adjudicated fowis 2.28 cfs. 


teuever, it 1S siible thet bus Plows ss thro 
the diversion Aton auring haan hake leprae occeh eo ms 
durtins The first few weeks after The wake dser Opin s “he 


infact, The sgunnno ot the dutch isatseuchan <hewa tin 
That it ts Net possibly toskKust Ths iter o aur: 
NN“ LAmMaadon Ssasern. Remtrel oak at Trstesre of 
tha ackn Ls net Rasibl dus to The unstrdie re 
tabi dut locahens orn yuan enero stveaens. tede out 
locatim miarated upstrram Aut to chosn! dary vw (2977. 


Currently, Ts ditch Carnes waster year roumd Up 
toa contre pole Ly oe yatds dounstream From 
Casket Repeeeaed wear tran acid herteeeiesintiee 

nie w on 
yw ond Ten diwerted 1s ke nvd te french Creek 
Trou ah ar. open rectaravlar Hume. 

The slewather of Ths ditthr remacrs Surly Len. 
($+0.01¢8) to and past The eworrent Cxrtrol oak. 

Frencs Crek. dreps abit | Lt rer Ld0 +( S*0.0S). 


Miemative sereer. locators wtre renewsrd> 





* UMCenS Udetrd sos 
B. Better. takeout and cumvent structiee  W” OLE ~ 
‘Shert bupess + Po pools at bupess locahm 


C. Canrnat strrchire locates access Aikficult 
* €asu access la <s slevatandirep 
+ shaded buy pecs locaton me ‘ape 
*Shert bw pass 


b. Rounstrraen, of wirrent structy re 
ebAdge limuts Mood * bad Pode batten. dutch 
damane PS * |ereth of bypass uncevases 
* ALLESS cult 














BEST COPY AVAILABLE 











_  Ws/aq 
Vackhowan Dike ( Bemrod Oiteh Zo 13 


Location of struchre will br deunctram of bridge, 
WHR |00feeter Tht Oftainat ducinn place 


THs Aucisirm war pied ca heid vist bu Rew Dom COS , 
Ureta Fish Screen Shag Ord Lick Wantuh, NMFS, Santa bata 
OLAce mm 5/21/44. 


Lupass spe is £018 . Flood Hout ave Arka US of 
prepesed = cleza: 246 GC wrt on JL ode 
bindee. (See ddan bes) The eupecs out fall os an 

2 At gate pool utr round 


No Upstream ccatreo/ vr ll nasd > ue crectruckds tp 
corte weber Hows 


‘ eceher~ | tmP | 
~ ula Zrevovely Prout Seven Lerohmn 
Sees eS | 


—— —_ pee a _ 


ie, ~< 
. a 
. _ —_ Fremeg - 
=—\— d en tt eae a 
Rarch 
es 
BEST COPY AVAILABLE 2s 











regs aa pee | Shut 32£13 


2. Dekermime may wes Tew te pass throus h seveer. structure 


based or w curt 4" weer 
spt just DS of existin, ead sn 


Use ane equation Q-—— F = ps A s* 





























age (o. 28) ( (|.32)(0 ois) — 
2 §4.2(0.4)(1.32 (0.12) 
> 37 cf&s ~~ 
| Q- 3.7 che | 





Plows measurd moutkr 22/48 were Uck. 
Capac of Fata! is walt Than current waster 

















use. redusce. costot fishseran use current woter 
Use as DéesSienr 
Ensure AXLLSS is veduened fo French Creek, 
Ciden caporiity® 4S i= 8 cfe. 
BEST COPY AVAILABLE 2 
37 

















2. Oekrmunt flows reguirek fer bypass 
1 > wethdigiau 2 18" 
ied Aiamate of in fhes saps 2 10" 


(See Shee Sa for calcs ) 


Ql) yn (ie) 
ONe 1g 
— > 6.45 2.0 20°? (3° oO”! 


Powe rtir Ue 74m  Superrer hod How 
bn Surt thet em dshen ypnt 4xict fer Apa. 
+9 pretreat WKS 7 bere . 


O -i2’ 
S$ * 0.2” . 
n=0.0\ (Cpr) 


Qi) Yale) Ye Wr) 


o 2 a0 
\. .O 
2000S 2 


As Q1) 4, dare ast approach. 
Uc 


ok 


—_— 


BEST COPY AVAILABLE 


38 











BLANK PAGE 











Cntermene G giver 6 mu mt Gage of y 








oo ' >= owt: com sre sans 61 cn 
oo ' . ee Bes Be ee ee Be ee 8 7 
oo ' 2= ome 180 66M UO Ut OCGt ‘ns 
oo ' = cm toh CH 0 06Cfm hCG OCOGt 227 
co ' ‘=> em «686lUCTmlhUC Oe CUO CO «* 
oo ' So ef fo luce OU CU OO en 














Determine cr liw ef Gag tre ape Me 2 ow 0 











L_Oieee meee 











PO cheep tnaree 
———_—____ + 


~~ —~@ 








> 























El ye ws 4PNGS 


BEST COPY AVAILABLE 























Mechowan Dich | diversion ire | shot of 12 





A. Determine backwater effects at DS emtvol 
Use sharp crested uti 
Q- KIT LH He K+ 0.4+0.05 (£) 
L - with Lad PAper- 





— i 
(See sheet 7 for ) Q Ba \.. 
cales — 

; VOI PROS 


a 








‘Pissiuiaset 


KWith me 2" 4b" 1S’ , me 2% 3" «LS Pashboard at 
dsign Howef 3.7 cfs for WSEeof |.52’, 


Ths HAW will not cx prt a WLe of moe THAN = 
ho wer , These - atims accume hat the | 
wads” Can trby fous cru tes Hashboerd | wer. 


lye her wl Uday 4 auvtpr ol 
paddle A os ales. ae eagh BU tD OF 


Nok 1+ WSE is nar then paadty whsel fad dlhs,. 
wren mere How wil pacs Ova peddbwhud foddh. 


Twr-efore OS Hats tard | mtr yt for hone. 

ri WSE 40 hugh % Caltulsd7d. 
US Akh Aimeneims dicht how ber wik 
Carbs xt DS Fleshboerd (weir Thy ba chute lo. 





eve pse- a Sener hry rt of 1.5' mon\ 


ard w ight o- 1-75", 








BEST COPY AVAILABLE 
40 























| y ee 
| Wachouar: Drek V diversi -FC cheet Ta of 13 


WEIR calculations 


Used Solver in Excel 98 to find H at fixed P, LQ 
Q = K*sqrt(2*g)*L°H41.5 

K = 0.4 + 0.05*(H/P) 

, Engineering, Roberson, Cassidy, and Chaudhry, 1988. 
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Yreka Fieic Office 


SOR2G 03-05 May-28-99 12:53 122211 
MACE (MacGowan / Davis Fish Screen) Atpew lovato, 
Sea level cm: N 
Cand Rom: N 
Atmos cm: N 


1.000000 


Current view,POS,Al POS 
May-27-99 11:29 


10000 
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020871 


P.C. mn Applied 0.000 
4.75000000 
Set #. 1 Sin: 0206 Point count: 2 








1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 


00000031 


86.923222 CMP INV 
81.671611 WATER EDGE000 
85.845164 WATER EDGE000 
87.976795 BANK 
87.736461 DITCH 
86.692287 DITCH 
86.703681 DITCH 
86.887037 DITCH 
87.589591 DITCH 
8829483 BANK 
92403367 BANK 
87.331617 DITCH 
86.550212 DITCH 
86.543704 DITCH 
86.59315 DITCH 
87.316232 DITCH 
81.092656 WATER EDGE... 
85.18162 BYPASS 
87410116 BYPASS 
86.284951 BYPASS 
81.317533 BYPASS 
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Note: Onginal unedited survey on file at NRCS 
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C.s. Rear oO AICS ee ee 


This report gives estiastes of the engineering clessificaticsn and of the range of index properties for the 


eajor leyers of esch sci) is the survey ares. Most soils heve leyers of contrasting properties withis the epper 
S or 6 test. 


OEPTH to the upper and lower boundaries of each lsyer is indiceted. The range is Gepth and informsticn om other 
properties of each layer are giver is the published Scil Survey for eech soil series under “Soil Series and Their 
‘orphology .* 


TEXTURE is given in the standard teres used by the U.S Deperteent of Agriculture. These teres are defined 
according to percentages of san’, £1:%,. and clay in the frection of the ecil that is less then 2 ailliesters in 
Siemeter. “Loem,* tor exemple, is sci. that is 7 to 27 percent clay, 28 te 50° percent silt. end less than $2 

sercent sand. If the content of particle: coarser than sand is as auch as about 15 percent. an appropriete eodifier is 
s@éeé. tor exeuple, “grevelly.* Textursl teres are defined in the Soil Survey Glossary. 


Slessification of the soils is determined eccording to the Gnified soil classification systes and the systes 
w@opted by the Agcrican Association of State Highway and Transportation Officials. 


‘the UNIFIED eystee classifies scils sccording te properties that affect their use as construction asterial. Soile are 
Aessified according to grain-size ¢istribution of the fraction less than }) inches is diameter and eccording to 
lasticity index, liquid limit, and organic setter content. Sandy and gravelly soils are identified as G@. GP. Gt. GC. 
=, SP. Gh, and SC; silty and clayey soils a6 M. CL. GL. MH, Gl, and GH; and highly organic soils as PT. Soils 
mhibiting engineering properties of two groups can heve « dual classification, for exemple, C-*.. 


2 [TO system classifies soils eccording to those properties that affect roadway construction and maintenance. 

t. system, the fraction of « giners) soil thet is less than 3 inches in diameter is classified in one of seven 
roups from A-i through A-? on the basis of grain-size distribution, liquid limit. and plasticity index. Soils in 

reup A-i are coarse grained and low in content of fines isilt and clay). At the other extreme, soils in group A-? 

re fine grained. Highly organic soils are classified in group A-t on the basis of views) inspection. If laboratory 
ete are eveilable, the A-i, A-2, and A-? groups are further classified as A-i-a, A-i-B, A-B~4, A-2-6, AvDeé, Aede?, Ae?~ 
. Ot A-?~6. Ae am eG@itiona) refinement. the suitebility of « soil es subgrade aeterial can be indicated by « group 
néex mcumber. Group index numbers range from © for the best subgrade material te 20 or higher for the poorest 


ock FRAGG@INTS larger than } inches in diameter are indicated as & percentage of the total soil on « ary-weight 
esis. The percentages are estinstes Geteruined seinly by converting volume percentage in the field te weight 
ercentage 


ercentage of soil particles passing designated tieves (PERCENTAGE PASSING SIEVE MIPG@ER--)is the percentage of the 
oi) frection less than } inches in Giemeter Lesed on on ovendry weight. The sieves, qumbers 4, 10, 40, and 200 (U5A 
tandaré Serice), heve openings of 4.76, 2.00, 0.420, and 0.074 millimeters, respectively. Estiaetes are based on 
aboretory tests of soils sampled in the survey ares and in nearby areas and on estimetes made in the field. 


TQTD LIMIT and PLASTICITY INDEX (Atterberg lisits) indicate the plasticity charecteristics of « soil. The 
stisetes are based an test Gate from the survey eres or froe nearby areas and on field examination. The estimates 
{ grein-sise distribution, liquid limit, and plesticit, index are generally rounded te the nearest § percent. Thus, 
{f the ranges of gradation and Atterberg limits extend « aarginal amount (1 or 2 percentage points) ecross 
lessification boundaries, the classification in the maryina) tone is omitted in this report. 
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Diverted flow A.zbcls inb2epe 
Site description_@ Sti handn Srrdae 











Site visit by wrcs__4 -1D -4b 








Comments: 


Site review by Fish and came: Ro) Ikan 
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Lantowner or operator notified |\ 
sea Sis dacker tate: 
| 


Work to be done wort Ke. are Y when 


Vetlity Company Notified: 

























































































~~ oy ane 
how Date: 
Request to locate wtilitr 
Work to be done when. 
Request for Compan’ representative te be present 
Utility marked cr staked Dete: 
Representative present ¢Guring cons trwction 
Contractor Notified: 
are y= ~ te = 
Type of wtility Lecation: 
Yertical location in relation te work 
Horizonte] location in relation te work 
Contractor shown markings cr stakes 
Utility lecetion shown on plene 
Other remarks 
Signature 
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Response to Natural Resource Conservation Service, Weaverville. CA. Rich Robert's 
comments on MacGowan Fish Screen, letter dated 3/20/98 





Design Calculations 


Sheets 1-3. 


The design flow is based on a flow measurement taken on 2/2/98. If flow 
into the ditch is currently unregulated this may be an excessive flow to 
design for. 1 would recommend basing the design flow on the water nght 
and the landowners needs and regulating flow to the screen with the water 
control structure mentioned in the report. 


Design flow has been changed to 4.2 cfs (3.7 for water user, 0.5 for 
bypass). 





Response. 


Need to divide backing brace thickness 3/16” by 12 to convert to ft. This 
would yield a brace area of 0.078 ft and an effective screen area of 4.6 ft 
per panel, or 18.4 fr total. 


Caiculation has been adjusted. 





Sheet 9. 


To check velocity use the design water surface elevation to 
determine effective screen area. Because the bottom of the screen area 
is 3-3/16” above the floor elevation, the effective screen height (at WSE of 
1.38" above the floor) is 1.11". Therefore the effective screen area is 
L.J1° x (16" = 163/16" 12 - 81. S’y12 = 16.4 fr. 


If the box invert is set at the existing ditch elevation the slab will be 3” 
below existing grade. This would for a higher WSE in the box, which 
would utilize more of the screen area. If the WSE can be raised to the top of 
the screen opening, three — 4’ x 1.5° screen panels could be used for a total 
effective screen area of 13.8 ft. This would be adequate for a design flow 
of up to 5.5 cfs. 


Calculation has been adjusted. 





Sheet 12. 


Velocity at beginning of screer is 6.5 cfs/(138" x 2.5') = 1.88 fs. 
Velocity at end of screen is 0.5 cfs/(1.38" x 2.5") -= 0.14 fs. Assume 
av velocity = (1.88 + 0.14)/2 = 1.0 ft/s. Therefore travel time = 16 
fv(1 fs) = 16s. 
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Need to address sweeping velocity Vs. For ditches Vs must be > Va. The 
velocity at the end of the screen is 0.14 ft/s < 0.4 ft/s. This does not meet 
NMFS criteria. You would need to reduce the flow width to 10.5” at the 
end of the screen to meet this criteria. 




















Response. Method of calculating Vs was followed as in previously ed designs 
submined by NRCS sate engineer. Bares Tobias ditch, nd 
Wnight/Fletcher ditch). Using analysis recommended here, distance between 
wall and screen would need to be less than 10” for Vs = 0.4| ft/s. This does 
not allow for removing debris from floor of structure with shuvel. 

NRCS state engineer used vector analysis to show Vin = Vs + Va. Fora 
non-angied screen, this reduces to Vin = Vs. analysis _— 
designs do not meet criteria and sti 
yet) ea a 

Design Drawing 
The scale on all of the drawings seem to be off. If these are photo 
reductions of 11” x 17” sheets, you need to adjust the scale. 

Response. The drawings were photo reductions of 1!” x 17” to fit through fax 
machine. Scales on drawings in report are accurate. 

Sheet 2. I believe the horizontal station should be 25’ or 0+25 at the end of the pipe. 

Response. The horizontal station labels have been corrected. 

Sheet 5. Slot type 2, need to design slot such that the boards will not float or slide 
from side to side. 

Response. The strapping used for Slot Type 2 has holes in it to allow for insertion of 
nails into flashboards. This will secure the board in the slot. 

Sheet 10. Don’t need drive shaft to extend through paddle wheel if there is not a 
support wall (see F&G design). 

Response. _ Drive shaft removed from paddle whee: design. 

Lorne Bundy 

RCD Project Coordinator 
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Response to California 
comments on MacGowan 


February 12. 1998 






of Fish and Game, Yreka, CA, Ron Dotson’s 
Screen, letter dated 3/12/98 





Comment #1. 


Response. 


Bypass capacity is too small. Recommend using 12 to 16 inch pipe to carry 
1/2 the capacity of the ditch, and to better match the flows. 


Twelve-inch pipe is recommended for the bypass. The bypass capacity is 
an arne eeeemnenn uneas Gee Css eanass ¥ is ~6 cfs. 
Construction of an upstream diversion to flow will ensure excessive 
ipe is designed for a minimum diameter to minimize cost and to minimize 
Senate eaneneney tpenstenste miakaamn water dest io bupess pee. 





Comment #2. 


Response. 


Bypass pipe length is not obvious. Is the length determined? Recommend 
dropping it as low as possible so it can rest nght on the rocks, and possibly 
eliminate the 1.5-foot drop into the stream. Also wondering why it is pipe, 
isn’t the existing flume system working” 


The bypass pipe length was not clearly shown in calculations or drawings. 
Head ope om phage S5-fi would 
ypass pi is steep (S=0.2). Another |.5-foot drop 

nous in dape 0.3. The increase in slope would require more bypass 
flow to maintain minimum water depth in bypass pipe. Bypass flow is 
already 12% of incoming flow (4.2 cfs). 

The existing flume does adequately transport water back to French Creek. 
However, the closed conduit design is modeled after recent CDFG and 
typed dy pend seal mae ty pene fd rege pga 
walkin due to the surrounding vegetation and proximity to guest ranc 





Comment #3. 


Response. 


Paddle wheel - is it aluminum or stee!? Recommend aluminum to reduce 


Recommended aluminum will be indicated on drawings. 





Comment #4. 


Response. 


Flow measurements - check the numbers used to size the box. Where did 
they come from? 


Initial flow estimate for design was Q=3 cfs based on adjudication records 
and conversations with water user. Design began for Q=3 cfs. ye 
review of contract indicated an estimate of 6.5 cfs for ditch capacity. Since 


of 2 
; BEST COPY AVAILABLE 


$b 











there is no upstream control structure. the ditch flow was measured and 
design was then changed to reflect Q=6.5 cfs. However, an upstream 
control structure will ensure that unnecessary flows are diverted from screen 
structure and design of Q=4.2 cfs can be used (3.7 cfs to water user, 0.5 


cfs to bypass). 





Response. 


3. Depth of flow - -is it going wo be adequate to push the paddle wheel around. 


What about low flow conditions? The water depth may be very shallow at 
times. 


The flashboards will be used to elevate the water depth. The paddle wheel 
turns easily at the touch of a finger. As long as there is some flow in the 
ditch, and the water depth is elevated, the a my herp teed pera 
wheel is expected to be adequate. However, low flow is not 

5 sualiicen Uieaain Caado Ute Gen ateernes entaail eee Ulanaaiee. - 
noted in Comment #6. 





Comment #6. 


Response. 


Lorne Bundy 
RCD Project Coordinator 


Design report - remove the comments under Water Quantity about bypass 
being nonoperational during low flows. Request that we don’t suggest 
blocking the bypass at this site, as there should be water all summer there. 
This will eliminate the need for ever trapping at this screen. 


Comment will be removed since there have been adequate seasonal flows 
historically. However, if there is an extended drought or unexpected 


geologic changes, blocking the bypass may then be an issue. 











Nee Sasramnset? 
Comments from Masianns Hallet cn MacGowsn fish screen design 
- Phome conversation 4/99 
Comment #1 


As a general rule, have the inflow and outflow dimensions of the box the same. 


Comment #2 
The top of US cutoff wall is different than top of DS cutoff wall. 


Response #2 
The US cutoff wall is about 2 inches higher than slab to serve as a sand ledge because 


the ditch transports decomposed granite. 


Comment £3 
Add note or flag indicating cutoff wall) depth, for US & DS 


Response #3 

There is a note on drawing sheet 3 (note 2) that the "US and DS ends of structure will 
have a 6" wide cutoff wall extending to 86.5’ Elev". However, further clarification on 
that note was added as ° The cut-off walls are 1.S' feet deep. A sand ledge of 0.2 feet is 
added at the entrance of the box" 


Comment #4 

The downstream control water depth is not correct with current design. Consider: 
- flashboards behind paddle wheel from wall to wall and redo hydraulic calcs; 
- installing a wall beyond the paddle wheel. 


Response #4 

Corrections were made to drawing sheets 3 and 4 indicating flashboard slots from 
wall to wall near the exit of the box. Corrections were made to calculation sheet 7 
indicating new water surface elevation of 1.54 feet using a 2.7 fom wide by 1 foot 
high flashboard at the exit of the box. The new water surface elevation is about 1/4 
inch higher than the previously calculated water surface elevation of 1.52 feet. As a 
resuli, no other calculations were affected. 
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SCALE _ 
1? = 75 OVERVIEW J-H Ranch Bridge 











NEW LOCATION 
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PLAN VIEW 


SCALE 1° = 8’ 








ULD LOCATION 
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French Creek 
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FISH SCREEN 


MACGUWAN DITCH 


U.S. DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 














aE! 

















NOTES mentinennttsithdeemmntnnens 
1. Bypass Pipe Shall be 12° ID Corrugated Plastic Pipe ¢CPP) Designed by: Date: Drawn by: Date: 











2, BM ELEV = 100.0’, Head «7 bolt on NE corner of N 6X6 on bridge LB 8/7/99 | RR/LB 8/7/99 
Sheet No.: | of: “TDrawing 
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- 00+90 00+i0 J0+20 00+30 00+40 00+50 J0+E0 


WATER SURFACE ELEVATION GROUND PROFILE 


eo, 37 jc seuog soOoCc 


——_ — ee eee -—<—-—— = meee e 








pf — | 














WATER SURFACE ELEVATION 
82.2’ 9/28/99 


1.5’ PHOL DEPTH 


NOTES 


1. Bypass Invert Elev. Inside structure= 88,00’ 


J0+20 


C0+30 00+40 


GROUND PROFILE 
LOOKING DOWNSTREAM 





NTS 


2. The Bypass Pipeline shall have no more than 20% uniform grade to the outlet, 


3. Bypass pipe location and alignment is approximate, the exact location 
and alignment will be determined by the Engineer In the fleld. 
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BYPASS PIPELINE 
MACGOWAN DITCH 
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SIDE VIEW 
SLOT TYPE 1 














2° x 1° x 3/16’ Channel 


@e- 1/2° X 4° Bolts 

Welder to Back of Channel 
(use epoxy to attach to 
concrete wall) 


2” 
2” x 3/16" Strapping | | 





with nail holes every 4 —— 
to hold 2’x4’ flashboards 


2’ x 1/2*% Concrete Anchor Bolts 


with Nuts 
\ 




















Bolted to Frame 


-_-—— 








e* x 2° =x 1/4’ 


A 








TOP VIEW 


— e*° x 3 X 1/4* Steel Plate 
Welded on Both Ends of Angle 


























e* x 2° x 1/4" 
Angle 











FRONT VIEW 


HORIZONTAL FRAME 











_— 








‘| Bolted To Wall 


Pe 


‘Ee 
mm |) 1/2” Holes 
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END VIEW 





SUPPORT 





SCALE: 1’ 


1/2’ 








| J e° 
2° x 3/16’ Strapping | 





























with nall holes every 4 \— FRONT VIEW END VIEW 
to hold 2’x4’ flashboards 
SIDE VIEW HORIZONTAL FRAME SUPPORT 
SLUT TYPE 1 2’ x 1/2’ Concrete Anchor Bolts SCALE: 1° = 1/2! 
with Nuts 
’ 
FLASHBUARD SLOTS 
SCALE: 1% = 1/72’ 
FRONT VIEW 
SLOT TYPE e ATTACHMENT DETAILS 
MACGOUWAN DITCH 
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oo 
~ 
Bolted to Frame Section #2 
: with 172° Bolt 4° X 2° X 1/4 Steel Plate 
Welded to Frame Section #1 
| 











> 3/8" Hole for Wheel Bolt 

















1/2’ Holes for Horizontal Frame Support 
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3° x 3° Angle 






CONSTRUCTION JOINT DETAIL 


WHEEL SUPPORT DETAIL eee ee oe ee ee 








Screen Frame 
3° x 3° x 1/4’ Angle 




















































Butt Welded @ Corners 7 ms 
6-1/16’ 7 Pou 16° 
Panel Mounting Brackets Vertical Frame Supports aa 
4° x 2’ x 1/4° Steel Plate | | Standard I-Beam, $3 x 5.7 a 
Welded to Back of Frame Welded Top and Bottom di 
Sand Ledge — 47° —+ 48-1/8" C-C \/—A cu 
3° x 3° x 144° Square Tubing ye cc — I — mi 
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Screen Frame sits on Sand 
Ledge as shown in Mounting = 
Assembly Detail 








12’-44° 





Panel Mounting Brackets 
2 - 6’ x 3/8’ Metal Bars 
Welded to Front of Sand Ledge 


FRONT VIEW 
SCALE 1% = 2’ 





























1/2” Hole for Mounting Boit 


MOUNTING BRACKET DETAIL 





Panel Frame 


—— Screen Frame 
' 














a ——Mounting Bracket 





Mounting Boit 





Screen 


Panel Frame 











vs AV SUN Oe Sew LT oc Cc —— ee ls ee ee ee C—O OO a) an 
Screen Frame sits on Sand —A, | 
Ledge as shown in Mounting = = 











12’-44° 
Assembly Detail Mounting Boit 
Panel Mounting Brackets 


2 - 6° x 3/8’ Metal Bars Screen 
Welded to Front of Sand Ledge 





FRONT VIEW 
SCALE 1% = 2’ 


Panel Frame 





Mounting Bracket -———Sand Ledge 




















SECTION A-A 
SCALE: 1° = 3° 
Oa 
-Panel Mounting Bracket - 6° x 3/8 Steel Bar 
Welded to Spacer MOUNTING ASSEMBLY DETAIL 
: NTS 


-Spacer - 6° x 3/8" Steel Bar ee —_ — 
Welded to Sand Ledge _ : 


SCREEN FRAME 
-——— Sand Ledge MACGUWAN DITCH 


U.S. DEPARTMENT OF AGRICULTURE 
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NOTES 

1. Frame may be constructed In sections to be assembled on-site 

e. All welds shall be full depth fillet welds or as directed by the Engineer 

3. The Screen Frame shall be made table flat and symetrical about the center 
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Panel Frame - 1-1/2’ X 1-1/2’ X 3/16’ Angle 


Corners Cut #@ 45° and Welded 


Mounting Bolts - 4-1/2" x 3/8’ Bolt Stock 
Welded to Frame 
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Backing Brace —=-~3/16° 
1-1/4° x 3/16’ 
Flat Bar 

Welded to Frame 
at Top & sorren 
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3/16° Dia. Flush Mount 
Stainiess Steel Rivets 















































Screen - 14 gage Stainless Steel Perforated Plate 
3/32" Dia. Round Holes on 9/64’ Staggered Centers 


CDT IALT 





Face 














— in Bolts 

e 

rs} 

a 

Le 

ry 

c 

fo} 

a 

~——= Countersink Holes in Back 

of Frame to Flush Mount Rivets 
SIDE VIEW 





SCALE: 1° = 1/2’ 








Screen - 14 gape Stainless Steel Perforated Plate 
3/32’ Dic. Round Holes on 9/64 Staggered Centers 


SIDE VIEW 


SCALE: 1° = 1/2’ 





FRUNT VIEW 


SCALE: 1° = 1/2’ 








NOTES ~~ SCREEN PANELS 


1. Panel frame and screen plate shall be table flat. . 
ec. All welds shall be full depth fillet welds or as directed by Engineer MACGUWAN DITCH 
3. Use 3 - 4’ X L535’ Screen Panels for total screen width 
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: Wiper Supports (See Detail) Tracks - 2% x 1’ x 3/16’ Channel : 
(See Detaild . 
_ é3° C-c at 
| 
3° 
° r) ° oe | 
__t 
: ! 
: = 5’-10° —— 
! FRONT VIEW 
SCALE: 1° = 1’ 
7 Spacer “= mn 3/8” 
: | Spacer - 3-1/2" x 1° x 142° Steel 
d yy ae ) elded to Channel on Top and Sides 
! 1 on 
Wiper Supports - 1° x 1° x 1/8° Angle , 
[Welded to Spacer at Top — 1/4" Hole For Hinge Bolt 
and Channel at Bottom 
Brace Plate - 3° x 1-1/2" x 1/4’ Steel 
i , 
) 7/16’ Hole In Brace Plate — Wereed we mgs 
| for Tension Bolt _ 
| | _ _ 
¢ ? LI 
oO NOTES 
FRONT VIEW SIDE VIEW 1, Plvot Arm dimensions may vary depending on bearing assembly dimensions 








2. The Track Assembly shall be made table flat and symetrical about the center 
\ see 2s ean 3. All welds shall be full depth fillet welds or as directed by the Engineer : 
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| 7/16° Hole In Brace Plate — “ere ° 


for Tension Bolt —— 
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. NOTES 


FRONT VIEW SIDE VIEW 1. Plvot Arm dimensions may vary depending on bearing assembly dimensions 
2. The Track Assembly shall be made table flat and symetrical about the center 
3. All welds shail be full depth fillet welds or as directed by the Engineer 















































WIPER SUPPORT 
SCALE: 1% = 6° 

































































| J s~i72 i {| 
(+)— T , = 1 Pivot Pin - 1° Dia Bolt 
S = “| Nutted on Both Sides of Angie _ Se eG 
| 
| su LeU eA angle TRACK ASSEMBLY 
, =I Welded on Both Sides to Track 3 MACGOWAN DITCH 
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3/4° 
1/4° Hole for Hinge Bolt 
8 Upper meee) 
9° x 1° x 1° Square Tubing Tr an Wheel Support 
- TRS 
| ¢ 1/4° Hinge Bolt —+4>) \ / \ 4; 3/4° x 1-1/2" x 3° Neoprene Block 
| Boited to Wheel Support with 2 - 1/4° Bolts 
1° x 1° x 3/16’ Angle | | | 
Boited to Square Tubing 
With Two 1/4’ Bolts Wiper Support ——r | | | ~ 3/8° Bolt 
a | | _ i Spacer 
= | \_/ 
: —= ny vee : | 4° x 1-1/2" Neoprene Wheel 
= | | 
24° | es Metal Backing Fastened to Angie Iron + 4 3/8° Tension Bolt 
| = With 3/16’ Rivets or Bolts | | 
| Amen rt 
i|-= ry Screen Frame 
18° Tension Spring 
| Lower Track 
= 
Nylon Brush | | 1-1/2" x 1-1/2" x 3° Neoprene Block ; 
Bristles Extend 1-1/2’ Beyond Iron ae. - y, | Boited to Screen Frame with 2 - 1/4° Bolts 











ete, Panel Frame 









































1-1/2” =x 1-1/2" x 3’ Neoprene Block 


Ny! h 
yion Brus Bolted to Screen Frame with 2 - 1/4* Bolts 


Bristles Extend 1-1/2’ Beyond Iron 
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NOTES 
1. Metal Backing for brushes shall be e-plece 











=: aluminum brush holders or other appropriate 

=: material as approved by the Engineer. 

oe bo Screen 2. Hinge Bolts should be double-nutted and remain 
WIPER ARM ses loose enough to allow movement of brush arm 
SCALE: 1% = 6% eae 





























= WIPER ARM ASSEMBLY 
a WIPER ARM ASSEMBLY MACGOWAN DITCH 
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Cords - 1° x 3/16° Alum Flat Bar 
Welded to Outside of Paddles 


Hubs - 3/8° x 10° Dia. Steel Plate 
or use sprocket for ease of constructicn 


Paddles - 16 Ga. Alum Sheet 
Welded to Spokes 























Side View 





SCALE 1° = 1’ 





~~ Spokes - i-1/2” X 1-1/2" X 1/8" A.um Angle 
Welded to Inside of Hub Plate 








spoke Detail 











SCALE 1° = 6’ 








e-1/e" Dia. X 1-1/2" Steel Collar 
Weided to Hub 































































































: Side View | 2-1/2" Dia. X 1-1/2" Steel Collar ; 
SCALE I=L SET SCREW~ Welded to Hub 3 
“ : 
: 
i 3 
| |] poe So ey Wor SEE ve 
J PADDLE Huk Detail 
¥ SCALE 1° = 6’ 
ho PADDLE WHEEL ASSEMBLY | 
: MACGUWAN DITCH : 
Hubs . 
U.S. DEPARTMENT OF AGRICULTURE i 
NATURAL RESOURCES CONSERVATION SERVICE: 
Designed by: ..~+—‘Date: | Drawn by. Dote: 
roche an LB 8/7/99 |RR/LB 8/7/99 ' 
SCALE 1° = 1 Sheet No.: of: Drawing | 
; lOnw 2 : Nee _ Y-98-3 | 2. 
BEST COPY AVAILABLE 





= a 


2 a 





— or eee lee EE aE: << 
























































































































































Drive Shaft 
2 - 8° x 2° x 144% Mounting Brackets 
Welded to Bottom of Frame 
Sprocket #50B48, 1-7/16° Bore 2] t _— 
5/8’ Pitch _— 
. —_ s . [ £ 
TOP_VIEW " “7 hall NE Th 
TI ftTste yttfety}yfi#i4d . : 
SCALE 1’ = 4° — 
_—_ : 
Sprocket #50B16, 1-7/16° Bore 
| 5/8" Pitch 
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FRUNI VIEW : } ® : 6 ¢ ot - @ Drill and Tap - 1/4* x 5/8’ Bolts 
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Crank Arm - C3 x 6 Channel 18% Long 
Bolted to Crank Hub with 2 - 1/2’ Bolts 











—— i Pivot Pin - 1° Dia Bolt 
3 Nutted on Both Sides of Steel Plate 





Crank Hub - 8° Dia x 174° Steel 
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= 3° x 3° x 174° Steel Plate 
130 Seem 7 Derive Sraft Welded on Both Sides 
: to Channel 


‘oe EL Pivot Sin 











1° ID Sperical Take-Up Bearings 











Drive Arm Pivot 





1’ Dia Threaded Ends 
3° Take Up Length on Both Sides 














































































































} | 
< | ~—=-Pivot Pin rt) 3 LLI ———C3 x 6 Channel 
L j 
> ° — Drive Arm 
1-1/2’ Dia Schedule 80 Black Steel Pipe CRANK ARM END VIEW 











SCALE 1° = 6’ SCALE: 1° = 3° 


FRONT VIEW 
SCALE 1° = 6’ 











|| | -_ 











— Drive Arm 
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1-1/2" Dia Schedule 80 Black Steel Pipe CRANK ARM 

SCALE 1° = 6° 
FRONT VIEW 
SCALE 1° = 6% 


NOTES 








1, All bearings shall be Installed with grease zerks 
2. The drive assembly shall be mounted such that the drive arm will operate parallel to track assembly. 
3. The length of the drive arm will be determined by position of drive assembly. 

The average length will be made such that the end wipers will reach 1° from the end of the screens. 
4, The entire drive system shall be made to operate smoothly with no contact Of none bearing surfaces. 
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END VIEW 
SCALE: 1° = 3° 








DRIVE ASSEMBLY 
MACGOWAN DITCH 
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